The concentrations of immunoglobulin A (IgA) and immunoglobulin G (IgG) were estimated in cervical mucus from 115 patients attending a clinic for sexually transmitted diseases. The patients were divided into two groups; those using combined estrogen/progestogen oral contraceptives, and those with presumed normal ovulatory cycles. Gonorrhea, trichomoniasis, candidosis, and herpes genitalis were diagnosed by conventional smear and culture techniques, and the two groups were subdivided according to these diagnoses. Gonorrhea, trichomoniasis, herpetic, and nonspecific cervicitis all caused marked increases in the mean concentrations when compared with a control group of uninfected patients with natural cycles (P = <0.01). Patients with candidosis and contacts of men with nonspecific urethritis showed a lesser rise. IgG/IgA ratios lower than that of serum suggested a considerable locally produced contribution of IgA. Oral contraception with the combined pill also caused a significant increase in mean IgA and IgG levels even in the absence of local infection (P = <0.01). An increase in the IgG/IgA ratio of this group may indicate that the hormonal effect was manifest through increased serum transudation. IgM was also detected more commonly in patients taking the pill. The marked effect of local disease on immunoglobulin levels in cervical mucus which occurs even in asymptomatic patients emphasizes the importance of screening for infection when studying these secretions.
Increasing interest is being shown in the role of cervical mucus in fertility and fertility regulation. However, cervical mucus may also have an important role to play in the protection of the uterus, which is sterile, frbm invasion by microorganisms present in the vagina. Although it is likely that the physical properties of mucus are factors in protection, it is probable that immunological mechanisms are of even greater importance.
Antibodies against normal vaginal flora including Candida albicans have been reported in cervicovaginal secretions (6, 13, 16) endocervical biopsies taken from infected patients and postulated that this local response prevents invasion of the uterus and oviducts (3) . To see whether this increase in plasma cells resulted in an increase in immunoglobulin concentration in cervical mucus, we decided to measure IgA, IgG, and IgM levels in mucus from infected patients and to compare these with the concentrations in mucus from uninfected patients.
Although cervical mucus, unlike cervicovaginal secretions, will not be contaminated with vaginal fluid, it probably derives immunoglobulins both from local immunocytes and by diffusion from the systemic circulation, as well as from secretions of the endometrium and oviducts. Hormonal changes have been found to influence immunoglobulin levels in this composite secretion (5 Diagnosis of infection. Conventional slide and culture methods for the diagnosis of G, TV, and CA were performed for all patients. Additionally cultures for herpes simplex type 2 were carried out when herpetic cervicitis was suspected. The diagnosis of NSC was made on four patients with marked cervicitis from whom no pathogen was isolated. Women in whom no abnormality was detected were divided into two groups; those who attended for a check of their own accord (NAD), and another group who attended as contacts of men with NSU).
The patients were divided into two main groups; those who were using oral contraception (in all cases this was a combined pill) and those who were not. They were then further divided into subgroups according to their diagnoses.
All specimens of mucus were collected at the time of diagnosis, i.e., before treatment, except for the TV group which included some specimens from patients who had been treated for trichomoniasis up to a week before. A record was kept of the last menstrual period, the interval since last sexual intercourse, and the number of sexual partners in the preceding three months. Cervical erosions were also recorded.
RESULTS
The distribution of immunoglobulin levels in cervical mucus was found as in human serum (8) to be log normal (Fig. 1) . Accordingly, a log transformation of the concentration of immunoglobulin was used to calculate the mean and the standard deviation. Student's t-test was used to calculate the significance of the difference between the mean for the NAD group and the means for the other disease groups. The results are summarized in the table.
Natural cycles: IgA. The mean level for the NAD group with natural cycles was 6.71 mg/ 100 ml (Fig. 2) . There was no increase in the CA group. Contacts of patients with NSU had a small but significant increase in IgA concentration (P = <0.05). Approximately four-and five-fold increases in mean IgA concentrations were found with G and TV, respectively. These differences were highly significant and so was that for the combined group comprising G, TV, herpes, and NSC (P = <0.0005). Twenty-one out of the 23 patients in this combined group had IgA concentrations above the mean for the NAD group.
Natural cycles: IgG. Similar results were obtained for IgG as for IgA (Fig. 3) . The mean concentration in the NAD group was 13.48 mg/100 ml. There was no increase in the CA group, NSU contacts had a small increase, but G, TV, herpes, and NSC were associated with a highly significant increase in the mean concentration (P = <0.0005). Twenty-two out of 23 of this group had IgG concentrations above the mean for the NAD group.
Oral contraception: IgA. The NAD group who were taking the pill had a significantly higher mean level of IgA than the NAD group who were not taking the pill (P = <0.01) (Fig.  4) . The remaining groups of patients taking the pill, who either had an infection or were contacts of patients with NSU, had increased mean 0. values and at least 75% of the IgA concentrations were above the mean of the NAD group. Nevertheless, these differences were not highly significant.
Oral contraception: IgG. As with IgA concentrations, the effect of the pill on those in whom no abnormality was detected was to raise the mean concentration of IgG (P = <0.05) (Fig. 5) IgCWIgA ratios. The distribution of IgG/IgA ratios was log normal, and statistical analysis showed no correlation with disease category or with the menstrual cycle. The arithmetic mean of the log-normal IgG/IgA ratios for all the specimens from patients with natural cycles was 2.13:1, whereas that for patients taking the pill was 2.78:1. This was significantly different (P = <0.05).
Although there was a significant increase in the incidence of cervical erosions in women taking the pill (37.5%) compared with women with natural cycles (20.3%), there was no direct correlation between erosions and immunoglobulin levels. There did not appear to be any difference between the two groups in the number of sexual partners during the preceding 3 months. The mean number of partners for those taking the pill was 1.39 and for those who were not 1.33.
Any independent effect of the stage of the menstrual cycle on immunoglobulin levels in the NAD group and the disease groups could not be assessed accurately because there were insufficient samples for statistical analysis. However, the time of sampling in relation to the menstrual cycle is shown in Fig. 6 , and this does not show any significant differences in sampling distribution. Most samples were taken during the middle 2 weeks of the cycle, mainly because mucus is usually more plentiful at this time. DISCUSSION Two previous reports of immunoglobulin levels in female genital secretions have been based on samples obtained by saline irrigation of the vagina and endocervix, and measurements were made using all 11S IgA standard (6, 16) . Despite finding similar immunoglobulin levels to ours in healthy women, Govers and Girard (6) found no (mg/100 ml) in cervical mucus I tion and local synthesis at mucous surfaces, and ratios between 1:2 (16) and 6:1 (9, 14) greater than the mean for the NAD group in 90% of cases. This is consistent with the increased clinical severity of candidosis in patients using combined oral contraception (2).
The patients known to have been in contact with men with NSU may actually fall into two groups, one with raised IgA, and one with low IgA. Those with low IgA concentrations may be unaffected by whatever agent causes NSU. The wide scatter of IgG and IgA levels creates an initially confused impression when in point of fact it represents no more than the range of normal variability. Only serial estimations of the response in each patient, preferably measuring specific antibody production, could convey the significance of responsiveness in the individual, and this work has yet to be done.
